A new approach to random mutagenesis in vitro.
Random mutagenesis is a powerful tool for studying the effects of a large number of permutations of a particular DNA sequence and its encoded products. Here we describe a new strategy of conducting in vitro random mutagenesis using ethyl methane sulfonate (EMS). The Bacillus aprN18 gene, coding for a serine protease with fibrinolytic activity, was used as a target gene. To study the mutations of the coding region, rather than the whole plasmid, the 1.4 kb gene fragment was cut out from an expression plasmid and treated with 10 mM EMS at 37 degrees C for 1 h. The treated fragment was then ligated back into the original expression vector and a library of random mutants was constructed in a protease-deficient Bacillus subtilis strain. A plate assay-based screening method was used to select for mutant clones with altered enzyme activity, and the change of activity was then confirmed by a semi-quantitative enzyme assay using liquid culture supernatant. The inserts of five clones with altered enzyme activity were randomly chosen for sequencing analysis. Among the point mutations detected, GC --> AT transition accounts for 42.1%, AT --> GC transition 34.2% and GC/CG transversion 23.7%, respectively. To our knowledge this is the first application of EMS for in vitro mutagenesis of a defined DNA sequence.